
APPARATUS OF PHASE-FREQUENCY DETECTOR 

5 Background of Invention 

1 . Field of the Invention 

The invention relates to an optical disc drive for controlling a wobble clock 
signal and a method thereof, and more particularly, to an optical disc drive which 
utilizes a protection mechanism to prevent the phase-frequency detector from wrongly 
10 determining a phase difference between the phase of the wobble clock and the phase 
of the wobble signal, and the method thereof 

2. Description of the Prior Art 

In present day information society, storage of large amounts of information has 
15 become a major problem. Of all types of storage medium, the optical disc is one of the 
most useful mediums because of its high storage capacity and small physical volume. 
However, as multimedia technology progresses increased storage requirements are 
required, and the storing capacity of a normal CD optical disc (650MB) is becoming 
increasingly less satisfactory. Therefore, a new optical disc standard, the digital 
20 versatile disc (DVD), with increased storage capacity has emerged. The physical size 
of a DVD is almost identical to that of a CD; however, the storage capacity of a DVD 
is much larger than that of a CD. 

Up until recently, the DVD functioned only as a read-only multi-function digital 
25 disc; however, similar to the progress of CD-R and CD-RW discs and their ability to 
easily carry needed data, standards of the writable multi-function digital disc and the 
rewritable multi-function digital disc have been created. This enables users to utilize 
DVD-R and DVD-RW multi-function digital discs to store great amounts of data, in a 
manner similar to one used with the CD and CD-RW discs. As known by those skilled 
30 in the art, the writable multi-function digital disc and the rewritable multi-function 

digital disc can be divided into many standards, such as DVD+R multi-function digital 
disc and DVD+RW multi-function digital disc, which can be used in a common 
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DVD-video player or a common DVD-ROM drive. 

In order to manage the stored data, areas for storing data in the multi-function 
digital disc are divided into many frames, as they are in CD discs. The information of 
5 the multi-function digital disc is stored in every frame according to a certain 

regulation. Therefore, when writing information into a writable multi-function digital 
disc, the optical disc drive has to ensure the regulation of each frame of the 
multi-function digital disc so that data can be correctly written into the writable 
multi-function digital disc. For storing related information of each frame, 

1 0 multi-function digital disc has a special physical structure for addressing stored data. 
For a DVD+R writable multi-function digital disc or a DVD+RW rewritable 
multi-function digital disc, the information is an address in pregroove (ADIP). As 
known by those skilled in the art, the DVD+R disc and the DVD+RW disc both have 
wobble tracks to store the above-mentioned ADIR Therefore, the DVD+R disc drive 

1 5 and the DVD+RW disc drive can read the wobble track to generate the wobble signal. 
Because the wobble signal stores the ADIP through phase modulation, the DVD+R 
disc drive and DVD+RW disc drive firstly have to generate a corresponding 
non-phase modulation wobble clock according to the wobble signal for a ADIP 
decoder to decode the wobble signal to obtain needed ADIP. In other words, if the 

20 wobble signal is unstable, the ADIP decoder cannot read needed ADIP from the 
wobble signal smoothly. 

Summary of Invention 

It is therefore a primary objective of the claimed invention to provide a 
25 phase-frequency detector for adjusting a wobble clock and a wobble signal in the 
same phase to solve the above-mentioned problem. 

According to an exemplary embodiment of the claimed invention, a 
phase-frequency detector for adjusting a target clock signal and an input signal to the 
30 same phase, the phase-frequency detector comprises: a first logic gate for receiving a 
first protection signal and a second protection signal, and for outputting a third 
protection signal according to a result of a corresponding logic arithmetic; a first 
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flip-flop electrically connected to the first logic gate, the first flip-flop for receiving 
the third protection signal and for outputting the third protection signal as a first 
output signal when triggered by the target clock signal; a second flip-flop electrically 
connected to the first logic gate, the second flip-flop for receiving the third protection 
5 signal and for outputting the third protection signal as a second output signal when 
triggered by the target clock signal; a second logic gate electrically connected to the 
first flip-flop and the second flip-flop, the second logic gate for receiving the first 
output signal and the second output signal, and for outputting a fourth protection 
signal according to a result of a corresponding logic arithmetic; a third logic gate 

10 electrically connected to the second logic gate, the third logic gate for receiving the 
third protection signal and the fourth protection signal, and for outputting a fifth 
protection signal according to a result of a corresponding logic arithmetic; and a 
control signal generator for receiving the target clock signal, the input signal and the 
fifth protection signal, and for determining whether to compare the phase of the input 

1 5 signal and the phase of the target clock signal according to a logic level of the fifth 
protection signal; wherein when the control signal corresponds to a first logic level, 
the comparison of the phase of the input signal and the phase of the target clock signal 
is stopped, and when the control signal corresponds to a second logic level, the phase 
of the input signal is compared to the phase of the target clock signal for outputting a 

20 voltage control signal to adjust the target clock signal and the input signal to the same 
phase. 

In addition, A phase-frequency detector for adjusting a target clock signal and an 
input signal to the same phase comprises: a first logic gate for receiving a first 

25 protection signal and a second protection signal, and for outputting a third protection 
signal according to a result of a corresponding logic arithmetic; a first flip-flop 
electrically connected to the first logic gate, the first flip-flop for receiving the third 
protection signal, and for outputting the third protection signal as a first output signal 
when triggered by the target clock signal; a second flip-flop electrically connected to 

30 the first logic gate, the second flip-flop for receiving the third protection signal, and 
for outputting the third protection signal as a second output signal when triggered by 
the input signal; a second logic gate electrically connected to the first flip-flop and the 
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second flip-flop, the second logic gate for receiving the first output signal and the 
second output signal, and for outputting a fourth protection signal according to a result 
of a corresponding logic arithmetic; and a third logic gate electrically connected to the 
second logic gate, the third logic gate for receiving the third protection signal and the 
fourth protection signal, and for outputting a fifth protection signal according to a 
result of a corresponding logic arithmetic; wherein a logic level of the fifth protection 
signal is used to determine whether to compare the phase of the input signal and the 
phase of the target clock signal. 

Further in addition, a phase-frequency detecting method for adjusting a target 
clock signal synchronous to an input signal, the phase-frequency detecting method 
comprises: executing a first logic arithmetic on a first protection signal and a second 
protection signal for outputting a third protection signal; outputting the third 
protection signal to form a first output signal when triggered by the target clock signal; 
outputting the third protection signal to form a second output signal when triggered by 
the input signal; executing a second logic arithmetic on the first output signal and the 
second output signal for outputting a fourth protection signal; executing a third logic 
arithmetic on the third protection signal and the fourth protection signal for outputting 
a fifth protection signal; and determining whether or not to compare the phase of the 
input signal and the phase of the target clock signal according to a logic level of the 
fifth protection signal. 

The DVD+R disc drive or the DVD+RW disc drive according to the present invention 
are utilized in a clock generator with a protection mechanism, which can delay a reset 
time of a protection signal so that the protection mechanism can prevent the 
phase-frequency detector from wrongly determining the phase relationship between 
the wobble clock and the wobble signal. 

These and other objectives of the present invention will no doubt become 
obvious to those of ordinary skill in the art after reading the following detailed 
description of the preferred embodiment that is illustrated in the various figures and 
drawings. 
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Brief Description of Drawings 

Fig. 1 is a block diagram of an optical disc drive according to the present invention. 
Fig.2 is a block diagram of the phase-frequency detector of an optical disc drive 
shown in Fig. 1 . 

5 Fig.3 is an operation diagram of the phase-frequency detector shown in Fig.2. 

Detailed Description 

Please refer to Fig.l, which is a block diagram of an optical disc drive 10 
according to the present invention. The optical disc drive 1 0 comprises a plurality of 

10 low-pass filters (LPF) 12, 14, a plurality of slicers 16, 18, 20, a phase-frequency 

detector (PFD) 22, a loop filter 24, a voltage-controlled oscillator (VCO) 26, an ADIP 
decoder 28, and a protection circuit 29. As known by those skilled in the art, the ADIP 
is stored in the wobble signal Wobble through phase modulation. Every two frames 
corresponds to 93 wobbles, where 8 wobbles are used to store the ADIP through 

15 phase-modulation. Therefore, the optical disc drive 10 has to first generate a 

non-phase-modulated wobble clock, WobbleCLK according to the phase-modulated 
wobble signal Wobble. After the non-phase-modulated wobble clock WobbleCLK is 
generated, the optical disc drive 1 0 can then obtain logic values corresponding to the 
phase-modulated part of the wobble signal Wobble by an XOR logic arithmetic 

20 execution on the wobble clock WobbleCLK and the wobble signal Wobble. 

In generating the wobble clock WobbleCLK, the wobble signal Wobble is first 
processed by a low-pass filter 1 2 to form an output signal S 1 . Then the output signal 
SI is transformed into a square- wave output signal S2 by a slicer 16. Furthermore, the 
25 output signal SI is inputted into another low-pass filter 14 and transformed into an 
output signal S3. Please note that the low-pass filter 12 has a low Q factor, and the 
low-pass filter 14 has a high Q factor. Following this, the output signal S3 is 
transformed into a square- wave output signal S4 by the slicer 18. 

30 The phase-frequency detector 22, the loop filter 24, the voltage-controlled 

oscillator 26, and the slicer 20 can be regarded as a clock generator for generating 
needed wobble clock WobbleCLK. As shown in Fig. 1 , when the voltage-controlled 
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oscillator 26 receives a control voltage Vc, the VCO 26 generates the wobble clock 
WobbleCLK, which is sent to the ADIP decoder 28 according to the voltage level of 
the control voltage Vc. Simultaneously, the wobble clock WobbleCLK is transformed 
into a square- wave output signal S5 by the slicer 20. Then, the phase-frequency 
5 detector 22 determines the phase difference between the output signal S5 and the 

output signal S4 and generates the control signal UP or DN, which is sent to the loop 
filter 24 according to the phase difference. At last, the loop filter 24 outputs the 
control voltage Vc to the VCO 26 according to the control signals DN and UP such 
that the frequency of the wobble clock WobbleCLK is adjusted. 

10 

In general, the loop filter 24 comprises a charge pump to adjust the control 
voltage Vc according to the control signals UP and DN. The control voltage Vc is 
used to drive the VCO 26 to adjust the frequency of the wobble clock WobbleCLK. 

15 For example, if the rising edge of the output signal S5 is formed before the rising edge 
of the output signal S4, the phase-frequency detector 22 is triggered to generate the 
control signal DN to lower the control voltage Vc. That is, the phase-frequency 
detector 22 generates the control signal DN to reduce the frequency of the wobble 
clock WobbleCLK to delay the generating timing of the rising edge of the output 

20 signal S5. Therefore, when the phase of the output signal S5 leads the phase of the 

output signal S4, signal S5 is delayed. When the rising edge of the output signal S4 is 
formed, the phase-frequency detector 22 triggers an control signal UP to generate an 
impulse and then resets the control signals UP and DN, thus completing a phase-adjust 
operation. 

25 

Conversely, if the rising edge of the output signal S4 is formed before the rising 
edge of the output signal S5, the PFD 22 is triggered to generate the control signal UP 
for raising the control voltage Vc. That is, the phase-frequency detector 22 generates 
the control signal UP to raise the frequency of the wobble clock WobbleCLK, thus 
30 making the next rising edge of the output signal S5 to occur earlier. Therefore, when 
the phase of the output signal S5 lags the phase of the output signal S4, signal S5 is 
expedited. When the rising edge of the output signal S5 is formed, the 
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phase-frequency detector 22 triggers the control signal DN to generate an impulse and 
then resets the control signals UP and DN to complete a phase-adjust operation. 

In a final operation scenario, when the output signal S4 and the output signal S5 
have the same phase, the rising edges of the output signal S4 and the output signal S5 
5 simultaneously trigger the PFD 22 to generate the impulse of the control signal UP 

and the impulse of the control signal DN and then reset the control signals UP and DN. 
Because the control signals UP and DN are respectively utilized for raising and 
reducing the control voltage Vc and the durations of the control signals UP and DN 
are the same, the control voltage Vc is not changed and the VCO 26 still outputs 
10 current wobble clock WobbleCLK. At last, the ADIP decoder 28 can execute an XOR 
logic arithmetic on the output signal S2, which corresponds to the wobble signal 
Wobble and the wobble clock WobbleCLK, to obtain the logic values of the 
phase-modulated part of the wobble signal. The logic values are used to determine 
whether the wobble signal Wobble stores a sync unit, a data unit, or an ADIP. 

15 

As mentioned above, the wobble clock WobbleCLK is generated according to the 
wobble signal Wobble. However, the wobble signal Wobble comprises a 
phase-modulated part. Therefore, if the PFD 22 only outputs the signal S4 directly 
according to the wobble signal Wobble to drive the output signal synchronous with the 

20 output signal S4, and because the phase-modulated part of the wobble signal Wobble 
affects the output signal S4, output signal S4 will be unstable and cause the PFD 22 to 
incorrectly drive the VCO 26 to adjust the wobble clock WobbleCLK. That is to say, 
when the wobble clock WobbleCLK originally locks the frequency of the wobble 
signal Wobble, and when the phase-modulated part of the wobble signal Wobble 

25 affects the output signal S4, the frequency of the wobble clock WobbleCLK becomes 
unstable due to the output signal S4. Therefore, the wobble clock WobbleCLK has to 
relock the frequency of the non-phase-modulated part of the wobble signal Wobble. 

In order to combat this problem from occurring, the optical disc drive 10 uses the 
30 protection circuit 29 to generate a protection signal PI according to the output signal 
S3 of the wobble signal Wobble. This means that the protection circuit 29 can detect 
the time duration that the phase-modulated 8 wobbles of the wobble signal Wobble 
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affect the output signal S3, and simultaneously continue to output a protection signal 
PI corresponding to a logic value (ex:l) to the PFD 22. When the PFD 22 receives the 
protection signal PI, the PFD 22 stops outputting control signals UP and DN such that 
the loop filter 24 still outputs the current voltage Vc. With regard to the VCO 26, the 
5 control voltage corresponds to a certain voltage level, while the frequency of the 
wobble clock WobbleCLK corresponds to a certain value. In other words, when the 
protection circuit 29 detects the unstable part of the output signal S3, the protection 
circuit 29 outputs the protection signal PI to protect the wobble clock WobbleCLK so 
that it is not affected by the phase-modulated part of the wobble signal. 

10 

The ADIP decoder 28 decodes the output signal S2 to output the ADIP stored in 
the wobble signal Wobble through phase modulation according to the wobble clock 
WobbleCLK. Therefore, when the wobble clock WobbleCLK is synchronous to the 
non-phase-modulated part of the wobble signal Wobble and the ADIP decoder 28 can 

1 5 successfully decode the wobble signal Wobble to generate needed ADIP, the ADIP 

decoder 28 is able to predict the occurrence of the phase-modulated part of the wobble 
signal Wobble, which affects the PFD 22. For example, according to the DVD+R and 
DVD+RW standard, every two frame corresponds to 93 wobbles, where 8 wobbles 
store the ADIP through phase modulation and the other 85 wobbles are 

20 non-phase-modulated signals. Therefore, the ADIP decoder 28 first obtains the ADIP 
from the 8 phase-modulated wobbles, and after 85 wobbles, the ADIP decoder 28 
obtains another ADIP from another group of 8 phase-modulated wobbles. In other 
words, the ADIP decoder 28 can predict that the 8 wobbles of the phase modulated 
part of wobble signal Wobble occur 85 wobbles after the last wobble of the previous 

25 group. The ADIP decoder 28 can output a protection signal P2 to the PFD 22 before 
the phase-modulated 8 wobbles affects the PFD 22. That is, the ADIP decoder 28 can 
trigger the protection signal P2 to correspond to a logic value (ex:l) until the 
phase-modulated 8 wobbles pass. The protection signal PI and the protection signal 
P2 have the same function. This means that when the PFD 22 receives the protection 

30 signal P2, the PFD 22 stops outputting control signals UP and DN, such that the loop 
filter 24 still outputs the same current control Vc, and the frequency of the wobble 
clock WobbleCLK corresponds to a fixed value because the control voltage 
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corresponds to a fixed voltage level. 

As mentioned above, the PFD 22 in this embodiment prevents the wobble clock 
WobbleCLK from being affected by the phase-modulated part of the wobble signal 
5 Wobble according to the protection signals PI and P2. That is, the PFD 22 utilizes a 
protection mechanism to ensure the wobble clock WobbleCLK to accurately be 
synchronous to the non-phase-modulated part of the wobble signal Wobble. Please 
refer to Fig.2 in conjunction with Fig.3. Fig.2 is a block diagram of the 
phase-frequency detector 22 shown in Fig.l. Fig.3 is an operation diagram of the 

10 phase-frequency detector 22 shown in Fig.2. As shown in Fig.2, the PFD 22 comprises 
a plurality of OR logic gates 32, 34, and 36, a plurality of inverters 38 and 40, a 
plurality of flip-flops 42 and 44, and a control signal generator 46. The operation of 
the PFD 22 is illustrated as follows, first the protection signal PI from the protection 
circuit 29 and the protection signal P2 from the ADIP decoder 28 are executed through 

15 an OR logic arithmetic by an OR gate 32 to generate a protection signal P3. In general, 
before the ADIP decoder can utilize the wobble clock WobbleCLK to obtain the ADIP 
successfully, the PFD 22 mainly utilizes the protection signal PI from the protection 
circuit 29 to prevent the wobble clock WobbleCLK from being affected by the wobble 
signal Wobble; however, after the VCO 26 generates needed wobble clock 

20 WobbleCLK, because the ADIP decoder can predict the timing of phase-modulated 

part of the wobble signal, the PFD 22 mainly utilizes the protection signal P2 from the 
ADIP decoder 28 to prevent the wobble clock WobbleCLK from being affected by the 
wobble signal Wobble. Therefore, the PFD 22 utilizes an OR gate 32 to output a 
protection signal P3 so that both the protection signals PI and P2 can protect the 

25 wobble clock. 

Then the protection signal P3 is inputted into the data input ends D of the 
flip-flops 42, 44. When the clock ends CLK of the flip-flops 42, 44 are triggered by a 
rising edge, the data input ends D of the flip-flops 42, 44 transfer the logic value, 
30 which is held in the data input ends D, to the data output ends Q. The data output ends 
Q hold the logic value from the input ends D. In this embodiment, the logic values of 
output signals S4, S5 are inverted by inverters 38, 40 and are then inputted into the 
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clock ends CLK of the flip-flops 42, 44. This means that when the output signals S4, 
S5 correspond to a falling edge, the flip-flops 42, 44 transfers the logic values held by 
the data input ends D to the data output ends Q. As shown in Fig.3, at time t4, the 
protection signal P3 from OR gate 32 has a transition from a low logic level to a high 
5 logic level (rising edge), and the output signal S4 has a transition from a high logic 
level to a low logic level (falling edge) until time t7. Therefore, for the flip-flop 44, 
the flip-flop 44 transfers the logic value of the data input end D to the data output end 
Q because the clock end CLK is triggered by the rising edge. That is, the data output 
end Q of the flip-flop 44 corresponds to a low logic level before time t7, and 

10 corresponds to a high logic level at time t7. After the data output end Q of the flip-flop 
44 drives a input end of the OR gate 34 to correspond to a high logic level, the 
protection signal P4 from the OR gate 34 has a transition from a low logic level to a 
high logic level at time t7. Similarly, at time t8, the output signal S5 has a transition 
from a high logic level to a low logic level (falling edge); therefore, for flip-flop 42, 

1 5 the flip-flop 42 transfers the logic value held by the data input end D to the data output 
end Q because the clock end CLK is triggered by a rising edge. That is, the data 
output end Q of the flip-flop 44 corresponds to a low logic level before time t8, and 
corresponds to a high logic level at time t8. Because the OR gate 34 is used to execute 
an OR logic arithmetic, when the data output end Q drives another input end of the 

20 OR gate 34 to correspond to a high logic level, the protection signal P4 from OR gate 
34 still corresponds to a high logic level. 

In addition, at time 1 10, the protection signal P3 from the OR gate 32 has a 
transition from a high logic level to a low logic level (falling edge), and the output 

25 signal S4 has a transition from a high logic level to a low logic level (falling edge) at 
time tl2. Therefore, for the flip-flop 44, the flip-flop 44 transfers the logic value held 
by the data input end D to the data output end Q because the clock end CLK is 
triggered by a rising edge. That is, the data input end Q of the flip-flop 44 corresponds 
to a high logic level before time tl2, and corresponds to a low logic level at time tl2. 

30 When the data output end Q of the flip-flop 44 drives an input end of the OR gate 34 
to correspond to a low logic level, because the data output end Q of the flip-flop 42 
still corresponds to a high logic level, the protection signal P4 from OR gate 34 still 
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corresponds to a high logic level at time tl2. However, at time tl3, the output signal 
S5 has a transition from a high logic level to a low logic level (falling edge), therefore, 
for flip-flop 42, the flip-flop 42 transfers the logic value held by the data input end D 
to the data output end Q because the clock end CLK is triggered by a rising edge. That 
5 is, the data output end Q of the flip-flop 42 corresponds to a high logic level before 
time tl3, and corresponds to a low logic level at time tl3. Because the OR gate 34 is 
used to execute an OR logic arithmetic, after the data output end Q of the flip-flop 42 
also drives another input end of the OR gate 34 to correspond to a low logic level, the 
protection signal S4 from the OR gate 34 has a transition from a high logic level to a 
10 low logic level. 

In this embodiment, the protection signals S3, S4 are further executed through an 
OR logic arithmetic by the OR gate 36 to generate a protection signal P5. As shown in 
Fig.3, the protection signal P3 corresponds to a high logic level between time t4 to tlO, 

15 and the protection signal P4 corresponds to a high logic level between time t7 to tl3. 
Therefore, the protection signal P5 corresponds to a high logic level between time t4 
to tl3. The OR gate 36 simultaneously transfers the protection signal P5 to the control 
signal generator 46. The control signal generator 46 is used to generate corresponding 
control signals UP, DN according to the phase difference between the input signal S4 

20 and the input signal S5. Therefore, the control signal generator 46 can control the 

VCO 26 to adjust the frequency of the wobble clock WobbleCLK. As shown in Fig.3, 
the output signal S5 forms a rising edge at time tO, however, the output signal S4 
forms a rising edge at time tl . That is, the phase of the output signal S5 leads the 
phase of the output signal S4, therefore, at time tO, the control signal generator 46 

25 triggers a control signal DN from a high logic level to a low logic level, and at time tl, 
the control signal generator 46 triggers the control signal UP to generate an impulse 
and simultaneously resets the control signal DN. Similarly, the output signal S4 forms 
a rising edge at time t2, however, the output signal S5 forms a rising edge at time t3. 
That is, the phase of the output signal S4 leads the phase of the output signal S5. 

30 Therefore, at time t2, the control signal generator 46 triggers the control signal UP 

from a high logic level to a low logic level, and at time t3, the control signal generator 
46 triggers the control signal DN to generate an impulse and simultaneously resets the 
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control signal UP. 

Because the protection signal P5 corresponds to a high logic level between time 
t4 to time tl3. That is, a protection mechanism is enabled between time t4 to tl3 for 
5 preventing the wobble clock WobbleCLK from being affected by the phase-modulated 
part of the wobble signal Wobble. Therefore, the control signal generator 46 does not 
trigger control signals UP, DN to change from a high logic level to a low logic level 
between time t4 to time tl3 so that the control voltage Vc is unchanged. After time tl3, 
the output signal S4 forms a rising edge at time tl4, however, the output signal S5 

10 forms a rising edge at time 15. This means that the phase of the output signal S4 leads 
the phase of the output signal S5, therefore, at time tl4, the control signal generator 46 
triggers the control signal UP to change form a high logic level to a low logic level, 
and at time tl5, the control signal generator 46 triggers the control signal DN to 
generate an impulse and simultaneously resets the control signal UP. Similarly, 

1 5 because the protection signal P5 corresponds to a low logic level and the protection 
mechanism is not enabled after time tl3, the control signal generator 46 can 
successfully triggers the control signal UP to change from a high logic level to a low 
logic level at time tl6, and triggers the control signal DN to generate an impulse at 
time 1 7 and simultaneously resets the control signal UP. 

20 

In this embodiment, the OR gate 34 is used for delaying the disable timing of the 
protection mechanism to ensure that the PFD 22 operates normally. For example, the 
protection signal P3 has a transition from a high logic level to a low logic level at time 
tlO. As shown in Fig.3, the time tlO is between time t9 and time tl 1, where the output 

25 signal S4 forms a rising edge at time t9 and the output signal S5 forms a rising edge at 
time til. Therefore, if the protection signal P3 is directly used for driving the control 
signal generator 46 instead of utilizing the OR gate 34, for the control signal generator 
46, which triggers a control signal DN' to change from a high logic level to a low 
logic level at time tl 1, however, the output signal S4 forms a rising edge until time tl4, 

30 therefore, the control signal generator 46 triggers a control signal UP' to generate an 
impulse at time tl4 and simultaneously resets the control signal DN\ Similarly, the 
output signal S5 forms a rising edge at time tl5, therefore the control signal generator 
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46 triggers the control signal DN' to have a transition from a high logic level to a low 
logic level at time tl5, and the output signal S4 forms a rising edge until time tl6, 
therefore the control signal generator 46 triggers the control signal UP' to generate an 
impulse and simultaneously resets a control signal DN'. As shown in Fig.3, the output 
5 signal S4 and the output signal S5 correspond to a phase difference between time t9 to 
time til, and the phase of the output signal S4 leads the phase of the output signal S5. 
However, after the protection mechanism enabled by the protection signal P3 is 
disabled, because the reset time of the protection signal P3 is between the time t9 and 
time til, the output signal S4 and the output signal S5 correspond to a phase 

10 difference between time til to time tl4 and the phase of the output signal S5 

contrarily leads the phase of the output signal S4. In other words, because of the reset 
time of the output signal P3, the PFD 22 may operate irregularly. Therefore, in this 
embodiment, the PFD 22 utilizes the OR gate 34 to drive the protection signal P3 to 
reset from a high logic level to a low logic level (protection signal P4) after both the 

15 output signals S4, S5 form falling edges so that the above-mention reversed phase 
leading phenomenon is avoided. 

Additionally, in this embodiment, the OR gate 36 is used for recovering the 
enabling time of the protection mechanism to ensure that the PFD 22 can operate 

20 normally. For example, the protection signal P3 corresponds to a high logic level 

between time t4 to time tlO. That is, the control signal generator 46 ideally enables the 
protection mechanism at time t4 to prevent the wobble clock WobbleCLK from being 
affected by the phase-modulated part of the wobble signal Wobble. However, if the 
protection signal P4 is directly used for driving the control signal generator 46 instead 

25 of utilizing the OR gate 36, for the control signal generator 46, the protection 
mechanism is enabled at time t7. In other words, the control signal generator 46 
triggers the control signals UP', DN' to adjust the phase difference between the output 
signal S5 and the output signal S4 between time t5 to t6, therefore, the wobble clock 
WobbleCLK may be adjusted incorrectly so that the wobble clock WobbleCLK is 

30 affected by the phase-modulated part of the wobble signal Wobble. Therefore, the 
PFD 22 utilizes the OR gate 36 so that the protection mechanism is enabled (the 
protection signal P5) when the protection signal P3 is triggered. Finally, the 
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above-mentioned problem where the control signal generator 46 incorrectly adjusts 
the phase difference between the output signals S4 and S5, is avoided. 

As mentioned above, the flip-flops 42, 44 (not considering the operation of the 
5 inverters 38, 40) and the control signal generators 46 are all rising-edge-triggered 
devices. In addition, the triggered time (t7) and the reset time (tl3) of the protection 
signal P4 are controlled by the falling edges of the output signals S4, S5 because of 
the inventers 38, 40. The control signal generator 46 has to generate the control 
signals UP, DN according to the output signals S4, S5. However, in the optical disc 

1 0 drive 1 0 according to the present invention, the triggered time of the protection signal 
P4 can be directly controlled by the rising edges of the output signals S4, S5, and the 
control signal generator 46 can generate the control signals UP, DN according to the 
falling edges of the output signals S4, S5. That means that the circuit structure shown 
in Fig.2 needs to be adjusted, in other words, the output signals S4, S5 are directly 

1 5 inputted into the clock ends CLK of the flip-flops 42, 44 instead of passing the 
inverters 38, 40. Further, the output signals S4, S5 need to be processed by the 
inverters 38, 40 and then inputted into the control signal generator 46. 

In contrast to the prior art, the present invention optical disc drive (DVD+R disc 
20 drive or DVD+RW disc drive) is utilized in a clock generator with a protection 

mechanism, which can delay a reset time of a protection signal so that the protection 
mechanism can prevent the phase-frequency detector from wrongly determining the 
phase relationship between the wobble clock and the wobble signal. The optical disc 
drive in the present invention utilizes the protection mechanism to adjust the 
25 protection signal for the clock generator to generate needed wobble clock quickly. 
Furthermore, the optical disc drive in the present invention utilizes the protection 
mechanism to adjust the protection signal so that the clock generator can stably hold 
the needed clock signal. To sum up, the optical disc drive has better efficiency when 
executing data burning (data writing). 

30 

Those skilled in the art will readily observe that numerous modifications and 
alterations of the device and method may be made while retaining the teachings of the 
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invention. Accordingly, the above disclosure should be construed as limited only by 
the metes and bounds of the appended claims. 
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